INTELLECTUAL 
PROPERTY INDIA 

PATENTS /DESIGNS/ 
TRADEMARKS/ 
GEOGRAPHICAL INDICATIONS 



PGT / IN 05 / 0 0 1 3 9 




^RcPR /GOVERNMENT OF INDIA 
^(t^ cprafePT /the PATENT OFFICE 

TodI Estate, 3"* Floor, Sun Mill Compound 
Lower Parel (West), Mumbai - 400 013 



13 



^jnmTel ■ 022-2492 4058 

022-2492 5092 
022-2496 1370 
022-24949845 
022-24922710 

Fax iM 022-2495 0622 
022-24903852 
Email patmum@vsnLnet 
Website www. Ipindia.nic.in 



THE PATENTS ACT. 1970 



IT IS HEREBY CERTIFIED THAT, the annex is a true copy of the Patent 
Application and Complete Specification filed on 22/04/2004 and post dated to 07.05.2004 
under section 17(1) of the Patents Act, 1970 (as amended in 2005) in respect of Patent 
Application No.479/MUM/2004 of (a) USV LIMITED, (b) B.S.D. Marg, Station Road, 
Govaudi, Mumbai -400 088, Maharashtra, India (c) Indian company incorporated under 

the Companies Act 1956. 

TOs certificate is issued under the powers vested in me under Section 147 (1) of 

the Patents Act, 1970. 




Dated this ^ ^ day of October 2005. 




(A.T.PATRE) 
ASSTT. CONTROLLER OF PATENTS & DESIGNS. 



BEST AVA4tPaL£ OOPV 



FORMl 



THE PATENTS ACT, 1970 
(39 of 1970) 

APPLICATION FOR GRANT OF A PATENT 
[See section 5 (2), 7, 54 and 135; rule 39] 



1. We, 

(a) USV Limited 

(b) B.S.D.Mai^, Station Road, Govandi, Mumbai - 400 088, Maharashtra, India 

(c) Indian company incorporated under the Companies Act 1956 

2, Hereby declare- 

that we are in possession of an invention titled "A novel process for the preparation 
of lr(9H-CarbazoI-4-ylo3gr)-3-[[2.(-methoxyphenoxy)-ethyll aminol-propan-2-ol" 

^ (a) that the Complete Specification relating to this invention is filed with this 

Z application. 

O (b) that there is no lawful ground of objection to the grant of a patent to us, 

5 

O 3. Further declare that the inventor(s) for the said invention are 

(a) Tarur Venkatasubramanian Radhakrishnan 

(b) USV Limited 

B.S.D.Marg, Station Road, Govandi, U ' 

Mumbai -400 088 ^ 
Maharashtra, India ^ 

(c) Indian National j P0<^f^}'^^^9^ 

(a) SatheDhananjayGovind ^ ^W/«^V 

(b) USV Limited 

B.S.D. Marg, Station Road, Govandi, 
Mumbai - 400 088 



Maharashtra, India ^ ' ' ^ " i 

(c) Indian National ^ I \ -^^J^^*^^*^^ 



^z'zaPP 'nn. BEST AVAIUBLE COPY 



(a) Kulkarni SwapnU Jayant 

(b) USV Limited 

B.S.D. Marg, Station Road, Govandi, 
Mvimbai - 400 088 
Maharashtra, India 
(c) Indian National 

4. That we are the assignee(s)ofthe true and first inventors. 

5. That our address for service in India is as follows: 
GOPAKUMAR NAIR ASSOCIATES, NAIR BAUG, AKURLI 
ROAD, KANDIVLI (EAST), MUMBAI - 400 101. 

6. Following declaration was ©iven by the inventor(s) : 

ft 

We the true and first inventors for this invention in the convention country 
declare that the appUcant(s) herein are our assignee 



(Tarur, Venkatasubramanian Radhakrishnan) 



(Satibe, Dhananjay Govind) 



(Kulkarni Swapnil Jayant) 



7. That to the best of our knowledge, mfonnation and belief the fact 
and matters stated herein are correct and that there is no lawful 
groimd of objection to the grant of patent to us on this application. 

8. Following are the attachment with the application: 

(a) Complete specification (2 copies) 

(b) Statement and Undertaking on Form 3 

(c) Fee Rs3000/- in cheque bearing No.693720 dated 21'^ AprU, 2004 on Global 
Trust Bank Limited, Mumbai. 

We request that a patent may be granted to us for the said invention. 

Dated this the 21'* day of April 2004 

Dn Gopakumar G. Nair 
Agent for the Applicant 
Gopakumar Nair Associates 
Nair Bang, Akurli Road, Kandivli (East), 
Mumbai - 400 101, Maharashtra, India 



To 

The Controller of Patents 
The Patent Office, 
At Mumbai. 



FORM 2 



THE PATE^fTS ACT, 1970 
(39 of 1970) 

COMPLETE SPECIFICATION 
[See section 10; rule 13] 



"A novel process for the preparation of l-(9H-Carbazol-4-yIo3gr)-3-[(2-(- 
methosyphenoxy)-ethyl] aminol-propan-2-ol" 

(a) USV LIMITED 

(b) B.S J). Marg, Station Road, Govandi, Mumbai - 400 088, Maharashtra, India 

(c) Indian Company incorporated under the Companies Act 1956 

The following specification describes the nature of this invention and the manner in which 
it is to be performed: 




CvK^iJ-^^^^sX^^-^ ^^^^^^ * 



Technical Field of Invention 

TO. i^o. «la.^ «. a novd process for prepar^on of oarvedUo. (D by -tag eco 
TJv solvent .0 o«3in said c^vcaUo. in "ol .s a co^pou.^ 

useM in the treatment of hypertension and angina. 

Background and Prior Art 

„o. is a nonsoleodve Woc«n. a«»t. «i* a , «ooHns -<i^ 

CarvcdBol *e first b«a blocker labeled in fl. Uni«d S««s to *e «a^=n. of hear. 

:r^l been sbo^ «, in^. ^'^T^ 
Lor-aUry. CarvedUol is chenueaUy kno«n as H9H-carbazoMyloxy)-3-[[2-( 
„>«hoxyphenoKy)-e*yq ar»ino]-propan.2^of formala(D.is givenbelo«. 




(D 



A. depicted in scheme 1. the US p^ent 4^3,067 describes preparation of (I) byr«ct.ng 
epoxypropoxy).ca*a«..e (E) »i.h aK2-n.eaK,x,phen„xy)-e*ylan.ute (m) us,^ 
:.lSne^yVdin.e.byle.ber as solvent. T^ereacaonisreported^^ 
hours at 50 "C. The crude Carvedilol 0) produced, is tatber crystalbzed. 



t • ' * 

Scheme 1: 




CARVEDELOL © 

As depicted in scheme 2 the British patent application GB 1369580 reports the preparation 
of 4-(2,3-epoxypropoxy)-carbazole, compound of formula (IS) from 4-hydroxy carbazole, 
compound of formula (TV) and epichlorohydrni using aqueous sodium hydroxide in 
solvents like 1 ,4 dioxan; as shown in scheme 2 



Scheme 2 




H 



(IV) (11) 
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A major drawback of the process reported in US patent 4,503,067 is the formation of bis- 
compound formed by reaction of Carvedilol (I) with one more molecule of H. The problem 
is partly overcome by using the N-benzyl derivative of 2-(2-methoxyphenoxy)-ethylamine 
(III) instead of the free amine as reported in patent EP 0918055 A i and Indian Patent 
186587, but the N-Benzyl Carvedilol formed needs to be debenzylated using palladium 
catalyst Use of palladium increases the cost of the process and also poses the hazards of 
handling palladium, which is pyrophoric in presence of solvent vapours. This procedure 
involves additional process steps, which is benzylation and subsequent debenzylation steps 
resulting in lower yields. 

US6699997 reports the preparation of carvedilol, which involves the reaction between 2- 
(2-methoxy phenoxy) ethyl amine and 4-(oxiran-2-yhnethoxy)-9H-carbazole at lOO'C. 

To avoid the hazardous axiranyl derivatives in the process for preparation of carvedilol, 
which is desirable for environmental reasons,WO0187837 describes another process for 
preparation of carvedUol or an acid addition salt thereof, prepared by alkylating 5- 
chloromethyl-3-[2-(2-metiioxy-phenoxy)-ethyl]-oxazolidine-2onewith4-hydroxy- 
carbazole for the formation of 5-(9H-carbazol-4-yloxy methyl)-3-[2-(2-methoxy-phenoxy)- 
ethyl}-oxazolidine-2-one or an acid addition salt thereof, which is subsequentiy 
decarboxylated. 

The process reported m GB-1369580 for the preparation of the key mtermediates of 4-(2,3- 
epoxypropoxy)-carbazole, formula (II) uses 1,4-dioxan as a solventl, 4-dioxan is an 
expensive, high boiling solvent and its removal from the product is quite tedious. The 
complete removal is very difficult requiring the product formed, to be extracted in solvents 
like dichloromethane and the dichloromethane layer washed witii water to remove traces of 
1, 4-dioxan. The separation of two unmiscible layers is quite cumbersome as aqueous and 
organic layers are botii highly colored and hence difficult to distinguish. Moreover, effluent 
containing 1, 4 dioxan is also posing disposal problems. 
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•nie process mentioned in US patent 4,503,067. although reports preparation of Carvedilol 
as a single step reaction between 4-(2,3-epoxypropoxy)-carbazole, the compound of 
formula H with 2-(2-mefhoxyphenoxy)-ethylamine of formula HI, it is essentially a two 
stage process. 2-(2-methoxyphenoxy)-ethylamine m is commercially available as its 
hydrochloride salt. First stage involves liberating tiie amine as a free base from the 
hydrochloride salt using alkali and extracting tiie amine tiius liberated into organic solvents, 
and solvents removed under reduced pressure. Second stage comprises mainly of reacting 
the free amine with compound of 4-(2,3-epoxypropoxy)-carbazole, formula QT) to obtain 
Carvedilol. Hence the process reported above is not tiie preferred one in a production plant 
since it involves use of more tiian one reactor. Moreover, condensation of compound of 
formula H witii 2-(2-methoxyphenoxy)-etiiylamine of formula m is carried out in solvents 
like ethylene glycol, dimethyl ether, which is very expensive. 

Objective 

An object of tiie present invention is to provide a process for tiie commercial manufecture 
of H9 H-carbazol-4-yloxy)-3-[[2-(2-metiioxyphenoxy)-etiiyl] amino]-propan-2-ol, known 
as CarvedUol, which is simple to carryout in tiie plant, uses eco friendly solvents and is 
economical. 

Anotiier object of tiie invention is to provide a process for Carvedilol, which is less time 
consuming involving fewer steps and increases tiie production efficiency, 

A frfftiier object of tiie invention is to provide a process for CarvedUol, which avoids use of 
hazardous ree^ents and vise milda: reaction conditions. 

Anotiier object of tiie invention is to provide a process for Carvedilol, which employs use 
of less expensive, eco friendly solvents. 
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Z I^ylv»« .0 ob^in 4e said carv=aUo, in Mgh purity — sa.a p«>eess 
.Ing 4-hyaxoxy carbazol. of fcnnula (IV) wi* epich.o*ydrin u. pr^ 
compnses, reacung 1 nyui i ^ ^ inOr in«r- fiather reacting the 

„fanorgamc«>bentandaWatt=mpetaturestatw«ealOCOOC &rtherr g 

t T 4r2 3epoxypropoxy> carbazote of fomMa (11) vrith a aah of 2-0" 
Ksultant 4-(2,3-epoxypropoxyj Drtfetably hydrocUorid* salt 

methoxyphem.:.,) .thylamine of tenvula (ffl), P«fer*ly hy 
i„prese»c.cfabaseandahydroKyUcsolventa..en.p.ra»xes bet™«30 C-90 C. 

T^e preferred base is inorganic base ptefe«bly aB=aU metal hydroxide, more preferably 
sodium hydroxide in aqueous fonn. 

The molar e^valen. of base is en^ployed may be ftom 1 mole to 6 moles, pref^ly U 
molar equivalents based on 4-hydroxy oarbazole moles. 

^ .game solvent is selected 6om -cohols. cyclic e«,ers. dipolar '^'^^'-^ 
Tycol ethers, preferably «ater miscible (Cl^) alcohols but, more prefer^ly rsopropy. 



alcohol. 



* . r C alcohols like methyl alcohol, ethyl alcohol. 
The hydroxylic solvent is water or C1-C4 alconois uk 
isopropyl alcohol, butyl alcohol or mixtures thereof but prefer^^^^ 

^ «,«a^ is M-30 "C in the reaction between 4-hydroxy caxbazole 
The preferred temperature range IS 20-30 onOcinlhe 
offormuladNOandepichlorhydrin-ThepreferredtemperaturerangersSO C-90 Cm 

i,Ptween the compounds of formula U and formula III. 
r;:r:^l.Ll-nth.v.tioninvolvesi^andsimplers.eps.avoidsuse 

ofha^a«iousreagems-,usesmad.r and ed^-ftiendlyreagentsand solvents. 
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Detailed description of the invention 



According to tiie invention there is provided a process for the preparation of 
l<9H-carba2ol-4-yloxy)-3-[[2-(2-methoxyphenoxy)-ethyl3amino]-propan-2-ol, 

(Carvedilol) of formula I, comprising of two steps: 




H 



(I) 



Step I: Preparation of compounds of formula H by reacting compounds of formula IV 
epichlorohydrin in water miscible organic solvents containing solution of a baj 
temperatures ranging from 10 to 60 ° C as shown in scheme 3. 




The organic solvents are selected from alcohols, cyclic ethers, dipolar aptotic solvents and 
glycol ethers but preferably water miscible (0,-04) alcohols and more preferably Isopropyl 
alcohol. 

Bases may be selected from organic like alkyl amines, inorganic like alkaline earth metal 
and alkali metal salts like sodium carbonate, sodium bicarbonate, sodium hydroxide, 
calcium hydroxide, barium hydroxide and ^e likes thereof. Solution of the base includes 
any one of the above bases in water or any previously mentioned water miscible solvents. 
The preferred base is sodium hydroxide in water. 

The molar equivalent of base employed may be from 1 mole to 6 moles based on IV, 
preferably 1.1 molar equivalents. 

The CO- alkylation can be carried out at temperatures from 10 °C to 60 °C but preferably at 
20-30 °C. 

The process thus involves use of eco friendly solvents like isopropyl alcohol in aqueous 
inorganic base like sodium hydroxide giving 4-(2,3- epoxypropoxy)-carbazole (II) in 84% 
yield. This process eliminates use of expensive solvents like 1,4 dioxan and obnoxious 
solvents like dimethyl sulphoxide. This process further has the benefit of ease of 
adaptability in the plant. 

Step n: preparation of compounds of formula (0 by reacting compounds of 4-(2,3- 
epoxypropoxy)-carbazole of formula (O) with amine salts of 2-(2-methoxyphenoxy)- 
ethylamine of Fonnula (JO) in solvents and in presence of base at temperatures from 30-90 
"C as shown in scheme 4, where R = H, CH2Ph 
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Scheme 4 





BASE 

>-CARVEDlLOL 



SOLVENT 



(ED ® 



The salts of 2-(2-methoxyphenoxy)-ethylamine of Formula (m) that may be used mclude 
nunetal acid salts like hydrochloride, sulphate, phosphate, or organic acids salts hke 
tartarate. methane sulphonate, para toluene sulphonate, citric acid, malic acid, oxalic acid 
salts and others there of but preferably the hydrochloride salt which is cheaper and 
commercially available. 

The solvents include hydroxylic solvents like vsrater, alcohols, water miscible solvents like 
dimethyl sulphoxide, glycol eth^. acetone but preferably water, as it is the cheapest and 
most eco friendly solvent 

H^e bases that may be used for neutralizing the acid addition salts of the amine in situ may 
be any of the organic bases like trialkylamines. inorganic bases like alkali metal and 
alkaline earth salts but pref^ably sodium hydroxide which is very cheap and makmg the 
process commerciaUy viable. Hxe condensation is carried out at temperature from R i to 
90«C preferably at 80-85°C and the reaction is over in about 30 minutes to an hour. 

Thus the process of manufacturing Carvedilol by the present invention comprises, use of 
• solvents like water and isoprppyl alcohol which are cheap, freely available and eco 



friendly. The process of the invention involves less number of steps since commCTcially 
available 2-(2-methoxyphenoxy)-ethylainine hydrochloride can be dnectly condensed with 
4-(2,3 epoxypropoxy) carbazole to give Carvedilol without going through an additional 
step of converting the amine hydrochloride to its free base before condaisation with 
epoxypropoxy carbazole. This eliminates use of solvents which are expensive and eco 
unfriendly. Overall the process of making carvedilol by the present invention is a novel 
process, which is eco friendly and industrially viable. The process of this uivention 
completes in lesser reaction times. 

Example 1 

4-(2,3-Epoxypropoxy)-carbazole QI) 

200.0g (1.09 mole) of 4- hydroxy carbazole is dissolved in 500.0 ml of isopropyl alcohol. 
To this solution is added dropwise an aqueous solution of sodium hydroxide made from 48 
g (1.2 moles) of sodium hydroxide dissolved in 700.0 ml of water. The addition of alkali 
solution is done by maintaining the temperature at 23 to 28 °C. After the addition of entire 
quantity of sodium hydroxide solution, the reaction mixture is stirred for 1 hour at the same 
temperature of 23 to 28 °C. To this solution 236 g (2.55 moles) of epichlorhydrin is added 
all at once. The reaction mixtare is then stirred at room temperature (30-40°C) for 15-20 
hours. During this period the reaction mixture is monitored by thin layer chromatography 
(TLC), till the reaction showed complete utilization of 4-hydroxy carbazole. 4-(2,3- 
epoxypropoxy) carbazole, thus formed, precipitated from the reaction mixture, which is 
filtered and the cake is washed with 150ml of watCT and 150 ml of isopropyl alcohol. The 
product is dried at 50-55 °C for 4-5 hours. 

Yield: 210.0 g. (80.4%) M.P. 133 °c 

'H NMR (200 MHZ, in CDCI3) 8 (ppm) 8.1 (bs, IH, exchanges with d20), 6.8-8.3 (m 7H), 
4.4-4.2 (m, 2H), 3.5 (m, IH), 2.8-3 (m, 2H) 
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Example 2: 



l-(9H-carbazol-4-yloxy)-3-[[2-(2-methoxyphenoxy)-ethyl]amino]-propan-2-ol(Ca^^ 
Method A: 

To a solution of 94.0g (0.461 moles) of 2-(2-methoxyphenoxy)-ethylamine hydrochloride 
in 800.0ml water is added sodium hydroxide (pellets or flakes) at room temperature tiU the 
pH of the solution is 9 to 9.5, when the solution became clear. 

To this clear solution is added lOO.Og (0.418 moles) of 4-(2,3-epoxypropoxy) carbazole all 
at once. The reaction mixture is then heated at 80-85°C for 45 to 60 minutes when it is 
monitored by thin layer chromatography, and the TLC showed completion of reaction. 
The reaction mixture is worked up by the addition of 500.0ml of ethyl acetate and stirring 
the mixture for 15 min, the ethyl acetate layer is separated, dried over sodium sulphate and 
evaporated to dryness to obtain Carvedilol, v^*ich is recrystallized fmm ethyl acetate. 

Tield: 78.0g (45.99%) 

M.P: 114 °C (lit M.P. 113 to 116 °C, Merck index 13* edition) 

NMR (200 MHZ, in CDCls) 5 (ppm) 8.2 (bs.lH, exchanges with djO), 6.8-8.3 (m 
7H) 4.2-4.0 (m IH), 3.8 (s 3H), 3-3.2 (t 4H), 2.8 (m 4H), 1.9 (bs,lH, exchanges with d^O) 



Method B: 

To a solution of 94.0g (0.461 moles) of 2-(2-methoxyphenoxy)-ethylamine hydrochloride 
in 400.0ml water and 400ml isopropyl alcohol is added sodium hydroxide (pellets or 
flakes) at room temperature tiU the pH of the solution was 9 to 9.5, when the solution 
became clear. 

To this clear solution is added lOO.Og (0.418 moles) of 4-(2,3-epoxypropoxy) carbazole all 
at once. The reaction mixture is then refluxed for 4 to 5 hours when it is monitored by thin 
layer chromatography, and the TLC showed completion of reaction. 
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•nxe reaction mixture is worked up by the addition of 500.0ml of ethyl acetate and stirring 
the mixture for 15 min, the ethyl acetate layer is separated, dried over sodium sulphate and 
evaporated to dryness to obtain Carvedilol, which is recrystalUzed firom ethyl acetate. 

Yield: 73. Og (43.05%) 

M.P: 1 14 (lit M.P. 1 13 to 1 16 °C, Merck index 13* edition) 

•H NMR (200 MHZ. in CDCI3) 5 (ppm) 8.2 (bs,lH, exchanges with dzO), 6.8-8.3 (m 
7H) 4.2-4.0 (m IH), 3.8 (s 3H), 3-3.2 (t 4H), 2.8 (m 4H). 1.9 (bs,lH, exchanges with djO) 



WEC3LAIM: 



1. A process for the preparation of l-(9 H-carbazol-4-yloxy)-3-[[2-(2- 
methoxypheiioxy)-ethyl] amino]-propan-2-ol, (CarvedUol) comprising: 

(a) reacting 4-hydroxy carbazole of formula (TV) with 
epichlorhydrin 

in presence of an organic solvent and a base 
at temperatures between 10°C - 30"C 

(b) further reacting the resultant 4-(2,3-epoxypropoxy)- 
carbazole of formula (II) with a salt of 2-(2-me1hoxyphenoxy) 
ettiylamine of formula (HI), preferably hydrochloride salt 

in presence of a base 

and a hydroxyUc solvent 

at temperatures between 30 °C - 90 "C. 

2. A process as claimed in claim 1, wherein the preferred base is ino'rganic base 
preferably alkali metal hydroxide, more preferably sodium hydroxide in 
aqueous form. 

3. A process as claimed in claim 1(b), wherein the molar equivalent of base is 
employed may be firom 1 mole to 6 moles, preferably 1.1 molar equivalents 
based on 4-hydroxy carbazole moles. 

4. A process as claimed in claim 1(a), wherein the said organic solvent is selected 
from alcohols, cycUc ethers, dipolar aprotic solvents and glycol ethers, 
preferably water miscible (C1-C4) alcohols but, more preferably isopropyl 
alcohol. 

5. A process as claimed in claim 1(b), wherein the said hydroxylic solvent is water 
or Cj-C4 alcohols like methyl alcohol, ethyl alcohol, isopropyl alcohol, butyl 
alcohol or mixtures thereof but preferably water. 

6. A process as claimed in claun 1(a), wherein the preferred temperature range is 
20-30 °C in ibe reaction between 4-hydroxy carbazole of formula (IV) and 
epichlorhydrin. 
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7. A process as claimed in claim 1(b), where in the preferred temperature range is 
80 °C - 90 °C in the reaction between the compounds of formula H and formula 



m. 



8. A process for preparation of Carvedilol as substantially described herein with 
reference to the foregoing examples 1 to 2. 



Dated this 21'* day of April 2004 




Dr. Gopakumar G. Nair 
Agent for the Applicant 
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ABSTRACT: 



The present invention discloses a novel process for preparation of carvedilol by using eco 
ftiendly solvents to obtain the said carvedilol in high purity. The said process comprises, 
reacting 4-hydroxy carbazole of formula (IV) with epichlorhydrin in presence of an organic 
solvent and a base at temperatures between 10«C - 30°C; further reacting the resultant 4- 
(23-epoxypropoxy)- carbazole of formula (11) with a salt of 2-(2-methoxyphenoxy) 
ethylamine of formula (111), preferably hydrochloride salt in presence of a base and a 
hydroxyUc solvent at temperatures between 30 °C - 90 C. 
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